To present the importance of searching for the surgical causes of pharmacologically resistant hypertension in the neonatal population.
Hypertension in children is defined as a blood pressure above the 95th percentile for age and size. 1, 2 The reported incidence of hypertension in high-risk newborns ranges from 0.7% to 2.5%; for healthy newborns, the incidence is only 0.2%. 3 Extreme hypertension is uncommon in neonates. 4 Common causes of neonatal hypertension include renal artery stenosis, fibromuscular dysplasia of the renal artery, umbilical catheter placement with related thromboembolic phenomena, cystic disease of the kidney, renal parenchymal diseases, anomalies of the aorta, neonatal pheochromocytoma, and other rare tumors. Idiopathic hypertension is uncommon in this population. Renovascular disease remains the most common cause of neonatal hypertension. Less common causes include the obstructive uropathies. In most cases, an anatomic defect, either renovascular or obstructive, is responsible for pharmacologically resistant hypertension.
Case Report 1 T.L. is an Asian infant girl that was born at 38 weeks' gestation with some dysmorphic features and microcephaly. Birth weight was 2237 gm. Chromosomal karyotype was normal. She developed urosepsis, and initial evaluation revealed bilateral hydroureteronephrosis. Subsequent detailed radiographic study revealed a neurogenic bladder and grade IV to V vescicoureteral reflux. The patient was discharged from the hospital on clean intermittent catheterization and antibiotic prophylaxis. After 2 weeks, the child presented with a second episode of urosepsis accompanied by renal insufficiency (serum creatinine 1.0 mg/dl) and severe metabolic acidosis. She also developed severe hypertension of 116/82 mm Hg (normal 76/68) that was not responsive to propanolol and intravenous enalapril. The child underwent urgent vesicostomy because of persistent hypertension associated with severe reflux and renal insufficiency. After 2 days, her renal function and blood pressure had normalized. She was discharged with oral antihypertensives and amoxicillin prophylaxis. Oral antihypertensives were discontinued the following month. At 1 year of follow-up, the patient is off all antihypertensive medications and has normal blood pressure (75/56 mm Hg) and renal function (serum creatinine of 0.3 mg/dl).
Case Report 2 B.D. was a 1826-gm preterm infant boy born at 31 weeks' gestation by cesarean section with normal Apgar scores. Shortly after birth, he experienced respiratory difficulty and was intubated. During his physical examination, he was noted to have abdominal distension and a right-sided mass. He was also severely hypertensive at 100/70 mm Hg (normal 70/40 mm Hg). Abdominal ultrasonography was suggestive of a large multicystic dysplastic on the right. Radionuclide renal scan revealed no function or perfusion of the upper pole of the right kidney. He subsequently developed intracranial hemorrhage and encephalopathy thought to be secondary to elevated blood pressure. Peripheral plasma renin levels were 250 ng/ml per hour (normal 16.6 ng/ml per hour). He was treated with methyldopa and intravenous enalapril without response. Because of the lack of response to pharmaco-Current Concepts
logical antihypertensive management, he underwent exploratory surgery. During surgery the patient was noted to have compression of the renal artery by the nonfunctioning right kidney cystic mass, which required right nephrectomy. Subsequent to the surgical removal of the right kidney, the patient's blood pressure was easily managed by oral antihypertensives. He became normotensive (68/40 mm Hg) within 3 months after surgery and now remains off medicines at 1 year of follow-up, with normal renal function (serum creatinine of 0.3 mg/dl).
Case Report 3 M.D. was a healthy 6-week-old Asian infant girl who presented with fever, respiratory failure, and hypertension (118/84 mm Hg, normal 101/64), She required intubation on arrival to the intensive care unit. During evaluation, she was noted to have urosepsis and a left-sided abdominal mass. Studies revealed a hydronephrotic left kidney and elevated peripheral plasma renin levels (100 ng/ml per hour). An intravenous pyelogram revealed an obstructed but functioning upper pole moiety of a duplicated collecting system. An echocardiogram showed diminished cardiac contractility and mild hypertrophy, most likely secondary to severe hypertension. She was treated with labetalol, intravenous enalapril, and digoxin. A nephrostomy tube was placed to decompress the obstructed renal segment, resulting in good recovery of renal function and normalization of her blood pressure (88/60 mm Hg). She was discharged on digoxin and prophylactic antibiotics, which were tapered off by 3 months. A radionuclide renal scan at 9 months revealed normal function of the both upper and lower pole (serum creatinine of 0.4 mg/dl), and the child is off medications at present.
DISCUSSION
Severe hypertension in neonates is associated with considerable morbidity and mortality. Uncontrollable hypertension may lead to cardiac failure, 5 cerebral hemorrhage, retinopathy, salt wasting, 6,7 seizures, and long-term brain and renal damage. 8 The majority of neonatal hypertension is secondary to renovascular disease. Common renovascular causes include stenosis of the proximal renal artery, fibromuscular dysplasia, renal artery thrombosis, and embolism secondary to umbilical artery catheterization. 9, 10 Renal vein thrombosis has also been described as a cause of neonatal hypertension, especially in infants of diabetic mothers. 11 Less common but extremely important causes include obstructive uropathies such as posterior urethral valves, neurogenic bladder with sphincter dyssynergia, ureteropelvic or ureterovesical junction obstruction, and ureterocele with bladder neck obstruction. Delay in identifying these surgically correctable entities may lead to malignant hypertension, resulting in organ damage. Obstructive uropathies are also the most common cause of endstage renal disease in children. 12 In cases of complete obstruction, the mechanism of hypertension seems to be hyperreninemia and fluid overload. Renal polar obstruction due to a duplicated collecting system and ureteral obstruction due to an aberrant renal vessel are other causes of obstructive uropathy that may lead to severe hypertension.
The three cases reported here were identified as having surgically correctable etiologies for hypertension, namely renal arterial occlusion and obstructive uropathy. Prompt diagnosis in these infants revealed the etiologies and led to appropriate intervention. Although hyperreninemia can be associated with obstructive or renovascular pathology, only two of our cases had elevated peripheral renin levels. Therefore, results of the peripheral renin levels should be cautiously interpreted in this group, and the diagnosis of the renovascular hypertension should not be based solely on these values. 13 Because sampling of the renin levels from the renal veins is difficult in this age group, basic work-up should include urinalysis, complete hemogram, serum blood urea nitrogen and creatinine, ultrasonography with renal artery and vein Doppler studies, and peripheral plasma renin levels. In addition, either intravenous pyelography or radionuclide scan will be required in suspected cases of obstruction. Renal angiography is rarely required in these patients. Neonates with sustained hypertension should also undergo echocardiography to evaluate ventricular function and architecture. Moreover, when the hypertension is difficult to control by pharmacological means, anatomic pathologies, namely renovascular occlusion or compression and obstructive uropathy, should be strongly considered. Early recognition and proper surgical intervention, as illustrated by our experiences, not only reduce the morbidity and mortality but help to preserve renal function.
Based on our experience, we recommend that neonates presenting with severe hypertension be evaluated urgently, in search of surgically correctable pathologies. We also suggest that neonates with hypertension require long-term follow-up to define the increased risk of the development of hypertension and or renal dysfunction in later childhood.
